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A Study on the Galvanic Corrosion and its Protection
on Heat Exchanger Tube Plate
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Abstract

This paper was studied on the characteristics of galvanic corrosion and its protection on heat
exchanger tube plate in the sea water. In this paper, behavior of pitting corrosion of Ni-Al bronze
connected with Ti tube was measured at flow velocity of 0 m/s and 2.4 m/s. To protect galvanic
corrosion, the protection characteristics of Ni-Al bronze connected with Ti tube by Zn-base alloys
galvanic anode and hexagonal nylon insert was investigated.

Main results obtained are as follows :

1) The galvanic corrosion of Ni-Al bronze connected with Ti tube is more active than single Ni-Al bronze.

2) As the circuit resistance increases under the cathodic protection employing Zn-base alloys

galvanic anode, Ni-Al bronze connected with Ti tube is cathodically unpolarized.

3) The corrosion of Ni-Al bronze connected with Ti tube by nylon insert controls approximately

73% than not nylon insert.
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Table 1 Chemical compositions of used tube
sheet material (Ni— Al bronze)
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Table 2 Chemical compositions of Ti tube
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Fig. 2 Dimension of test specimen for Ni—Al
bronze connected with Ti tube
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Table 3 Chemical compositions of zinc alloy
galvanic anode
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Fig. 3 Schematic diagram of polarization, and
galvanic corrosion test apparatus
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Fig. 5 Potentiodynamic polarization curve of Ni—
Al bronze connected with Ti tube and Ni—
Al bronze in the sea water (V=0 m/s)
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Fig. 6 Cyclic polarization curve of Ni—Al bronze
connected with Ti tube at flow velocity(V=0
and 2.4m/s) of sea water

- oirotit resistance 0 Q
—560 F oirouit resistance 3 Q 4

Potential, E(mV/SCE)

! | |
@D > @
® B D
S o &

T
I

1 1 1 I ! !

0 20 40 60 80 100
Test time, t(sec)

Fig. 7 Effect of circuit resistance(0 and 3¢2) on the
potential of cathodic protection for Ni-Al
bronze connected with Ti tube in sea water
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Fig. 8 Potential of Zn and Fe alloy galvanic anode
vs. test time in the sea water
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Fig. 9 Linear polarization curve of Ni-Al bronze
connected with Ti tube by nylon insert in
the sea water
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